n the years following the first use of Bacille Calmette-Guerin (BCG) at other types of cancer in the 1930s, urologists began to use BCG for the treatment of bladder cancer. 1 Intravesical BCG therapy was first reported by Morales, Eidinger and Bruce as a successful available treatment for managing non-muscle invasive bladder cancer. Intravesical instillation of live-attenuated BCG has been used for the treatment of in-situ carcinoma (CIS) and high-risk non-muscle invasive bladder cancer for 30 years. However, BCG immunotherapy has local and systemic side effects. The local side effects are frequent and mild, whereas the systemic side effects are associated with significant toxicity and numerous serious issues. Here, we present a patient with a non-muscle invasive bladder tumor who presented with persistent fever after unintentional intravenous BCG infusion.
CASE REPORT
A 67-year-old male patient with a medical history of heavy smoking (45 pack/year) presented to our outpatient clinic with macroscopic hematuria that had been occurring for one month. The patient had no previous urological history. After cystoscopy, multiple papillary bladder tumors were resected transurethrally and a low-grade transitional cell carcinoma with invasion of the lamina propria (pT1a) was confirmed on histological examination. The patient underwent a second transurethral resection after three weeks, and the histological results were consistent with the previous diagnosis, which was pT1 and low-grade transitional cell carcinoma. Intravesical BCG instillations were recommended due to the high risk non-muscle invasive bladder cancer. At the first instillation, a retired healthcare worker who was a neighbor of the patient administered the 81 mg of live-attenuated BCG (ImmuCyst ® ) by intravenous infusion at the patient's home. The patient presented to our university hospital emergency department four hours after the instillation with flulike symptoms such as weakness, high fever and nausea. Physical examination revealed no signs of hepatosplenomegaly, lymphadenopathy or meningeal irritation. The patient was immediately admitted to our clinic with a diagnosis of BCG sepsis. His temperature was recorded as 38.2 o C. Blood studies including complete blood count and biochemistry values showed elevation of the liver and kidney function markers and pancytopenia (Table 1) . Triple anti-tuberculin therapy, which includes ethambutol 1200 mg, isoniazid (INH) 300 mg and rifampin 600 mg was started after urine and blood specimens had been obtained for culture. Three days later, the treatment regimen was changed because test results showing elevation of the liver and kidney function markers as well as pancytopenia had led the gastroenterologist and nephrologist to suspect prerenal azotemia and drug toxicity. Antituberculosis therapy was continued using INH 300 mg 1x2, PO only, and imipenem 2x250 mg, IV was added. The haematologist considered that progressive pancytopenia was the cause of what was possibly a systemic disease related to multi-organ failure, suppression of bone marrow or hypersplenism. The patient's clinical status improved at the end of the second week, and he was discharged with INH therapy recommended for use for six months. The complete blood count and serum biochemistry values of the patient returned to normal levels after three months. Regular follow-up for control of the bladder tumor was performed for four years, until the present time, and 24 months later the highest diameter multiple papillary tumor, measuring 5 mm was resected transurethrally. Pathological examination showed a low malignancy potential urothelial neoplasm. We continue regular follow-up, using cystoscopy, of patients who have no detected recurrence at the postoperative period. When we decided to write this case as a case report, we obtained an informed consent form from the patient.
DISCUSSION
BCG is a live attenuated strain of Mycobacterium bovis, which is generally used as a relatively safe and effective treatment for non-muscle invasive transitional cell carcinoma and carcinoma in situ of the bladder. 2 BCG action is not yet fully elucidated. It is believed that BCG contacts tumor cells, and antitumor activity is started by local modulation of the immune responses. Increased expression of IL-2, IFN-γ and IL-12 result in the positive effect of the CD-4 helper and the CD-8 cytotoxic T cells. Adverse reactions that occur may be grouped into two categories: infectious and noninfectious (inflammatory). 3 The side effects of intravesical BCG include local infection, multi-organ granulomatosis, reactive arthritis, hypersensitivity reactions and severe BCG sepsis, and up to 50% of patients can develop certain local side effects. Most patients may not report any significant side effects. BCG instillation should be postponed if a patient exhibits gross haematuria, has had a recent bladder biopsy or has active systemic or urinary tract infections, a history of recent transurethral resection of prostate (TURP) or traumatic catheterization.
Sepsis may occur with BCG instillation after traumatic catheterization, and the fatality rate can be up to 1 in 12,500 cases. 5 Rico et al. reported on a case in which intravesical connaught-strain of BCG was given after a traumatic bladder catheterization and the development of severe disseminated symptoms. Various cases involving inadvertent intramuscular or intravenous injection have been reported previously. Three such case reports have been found that were related to inadvertent intramuscular injection of BCG. Severe and prolonged local and systemic reactions occurred in both cases and were treated successfully with anti-tuberculosis drugs. [6] [7] [8] There is also a case report, published by Gul et al. involving inadvertent intravenous administration in a 39-year-old male with high-grade transitional cell carcinoma. Following intravenous administration, the patient developed systemic symptoms including high fever, shivers and nausea along with multi-organ failure. However, after three weeks the patient died in spite of having been treated in the intensive care unit. 9 Another case involving a 51-year-old male patient with pT1G3 urothelial carcinoma was published by Akbulut et al. intravesical 81 mg of BCG administration was recommended to prevent recurrence and progression of the superficial bladder cancer. He had taken 81 mg of BCG (ImmuCyst ® ) through an inadvertent intravenous route at another hospital. One day after the administration, the patient presented with fatigue, nausea, coughing, respiratory insufficiency and a high fever. He was immediately hospitalized, and anti-tuberculosis and supportive treatment were initiated for disseminated Mycobacterium bovis infection and multi-organ disorders. The patient was discharged four weeks later and had returned to his general state of health. 10 In our patient, the symptoms developed a few hours after the intravenous BCG instillation. During his initial visit, the patient received a complete physical examination along with blood work and radiological testing. The results of the patient's chest x-ray were normal, in spite of the probability that secondary hypersensitivity reaction or miliary pulmonary tuberculosis may have occurred after intravesical of BCG administration. In a review by Gonzalez et al. of 41 cases that involved suspicions of BCG sepsis after intravesical BCG instillation, the patients were categorized into two groups with respect to the timing of their hospital admissions. The organs that were involved in the BCG sepsis includes the lungs, the retroperitoneal soft tissues, the geni- tourinary tracts, the vascular tree, the liver, the chest wall and the vertebral bones. 3 Definitive treatment of BCG sepsis is not yet fully established. . Our patient's treatment lasted for six months; however, the literature reported lengths of anti-tuberculosis treatment ranging from six to 12 months. 11 Even if patients fully recover from BCG sepsis following inadvertant BCG administration or intravesical instillation of BCG, mortality due to BCG sepsis is very high. Gonzalez et al. reported a mortality rate of 25% for BCG sepsis.
3 Inadvertent intravenous administration of BCG may be fatal.
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